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ABSTRACT 
The purpose of this thesis is to examine overhead costs 
and allocation methods at the Military Sealift Command 
(MSC).  The command's overhead expenses from Fiscal Year 
1988 through 1994 are reviewed and followed by a description 
of MSC's current method of allocating overhead to specific 
shipping arrangements.  Possible sources of information 
distortion involved in indirect overhead allocation are 
discussed, and an alternative method of allocating overhead 
to ships is suggested.  Finally, the recommended method of 
overhead allocation is incorporated into a Cost Simulation 
Model developed for MSC, Pacific (MSCPAC) using the Crystal 
Ball® simulation add-in to Microsoft Excel®. 
IV 
THESIS DISCLAIMER 
The views expressed in this thesis are those of the 
author and do not reflect the official policy or position of 
the Department of Defense or the U.S. Government. 
The reader is cautioned that computer programs 
developed in this research may not have been exercised for 
all cases of interest.  While every effort has been made, 
within the time available, to ensure that the programs are 
free of computational and logic errors, they cannot be 
considered validated. Any application of these programs 
without additional verification is at the risk of the user. 
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I. INTRODUCTION AND PROBLEM STATEMENT 
This chapter will provide background information on 
Military Sealift Command's, relationships, missions, 
organization and funding. A discussion of cost accounting, 
specifically, overhead costing and allocation, follows to 
introduce the issue of this thesis: overhead allocation at 
Military Sealift Command, Pacific.  Those familiar with the 
command, the Defense Business Operations Fund and cost 
accounting procedures may want to move directly to Chapter 
II. 
A.   MILITARY SEALIFT COMMAND (MSC) 
1. Command Relationships 
Military Sealift Command (MSC) is the Department of 
Defense's (DoD) ocean going transportation organization. 
MSC is the Navy component command of the US Transportation 
Command (TRANSCOM).  TRANSCOM, established in 1988, is the 
unified command responsible for coordinating the efforts of 
all the services for common user transportation worldwide. 
Common user means that more than one service uses that 
transportation service.  The Air Force component of TRANSCOM 
is the Air Mobility Command (AMC), and the Army component is 
the Military Traffic Management Command.  Recently, a fourth 
component command, the Defense Courier Service, was 
established as part of TRANSCOM as well. 
2. Mission 
MSC's primary mission is to "provide sea transportation 
of equipment, supplies and ammunition to sustain US. forces 
operational requirements dictate." (MSC Backgrounder, p. 1) 
Under the broad mission of providing "sea transportation," 
MSC maintains three forces:  Naval Fleet Auxiliary Force 
(NFAF), Special Mission Support Force (SMS), and the 
Strategic Sealift Force. (MSC Backgrounder, p. 1) 
At the broadest level, MSC handles two types of 
services:  common user and service unique.  Common user 
programs are some times referred to as DBOF-T 
(transportation) programs, and MSC's service unique programs 
are sometimes referred to as DBOF-N (Navy) programs.  As 
mentioned before, common user services are those used by 
more than one service.  Strategic Sealift forces do the bulk 
of this work.  Their mission is to deploy and sustain US 
military forces, wherever needed, through delivery of 
equipment, petroleum products and other supplies. (MSC 
Backgrounder, p. 2)  SMS covers some work for the Air Force 
and other agencies, but is primarily service unique, or 
Navy, in nature.  Its work includes oceanographic research, 
missile tracking, coastal surveying and cable laying and 
repairing.  NFAF provides direct support for Navy combatant 
ships including food, fuel, and ammunition. 
3. Organization and Funding 
MSC has offices all around the world.  Currently, MSC 
is headquartered in Washington, DC, and four major, area 
commands are located near the operations they conduct.  MSC 
Europe (EUR) is in London, U.K.; MSC Far East (FE) is in 
Yokohama, Japan; Bayonne, NJ is home to MSC Atlantic (LANT); 
and MSC Pacific (PAC) is located in Oakland, CA.  In 
addition there are three sub-area commands in Norfolk, VA; 
Naples, Italy; and Guam. (MSC FY 1995 Planning Budget 
Service Unique Submission, p. A-l) 
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Within each program there are several types of 
arrangements for obtaining shipping services.  They are 
based on who owns and operates the ships providing the 
services. Nucleus ships are owned and operated by the 
government.  These ships are usually so specialized they 
cannot be found in the commercial market, and military 
personnel are required to carry out the mission.  Contract 
operated ships are owned by the government.  These are also 
ships that are difficult to find in the commercial market, 
but the manpower is provided by Civilian Mariners, or 
CIVMARS.  Time charter ships are rented by the government 
and operated by contractors. 
Different perdiem rates are established for each ship 
based on the direct and indirect expenses expected to be 
incurred by that ship in the coming year and the number of 
days it will be available for service.  The projected 
revenue for each type of ship has to cover the projected 
expenses. These rates are recalculated each year and 
submitted as part of MSC's budget.  Depending on how many 
ships are in the inventory, how much maintenance is required 
in a particular year and how much money headquarters is 
spending, the rates can vary tremendously from year to year. 
B.   DEFENSE BUSINESS OPERATIONS FUND 
1. Concept 
MSC has worked under the Defense Business Operations 
Fund (DBOF) since October 1991 when the Navy Industrial 
Fund, a similar revolving fund, was assimilated into the 
DBOF.  Under this concept, MSC receives a pool of working 
capital, or corpus, from the fund to conduct its operations. 
MSC charges its customers for the services it provides.  All 
of the costs of operation, including headquarters 
operations, for MSC and TRANSCOM must be recovered through 
the per day or perdiem rates MSC charges for service.  This 
situation is comparable to commercial shipping operations 
except that MSC's goal, as with other DBOF operations, is to 
break even, not to gain a profit. (DoD Comptroller, 1990) 
2. Objective 
The objective of DBOF is "full cost recovery" by the 
end of the budget year. (DoD Comptroller, 1990)  In order to 
have full cost recovery, one must first have full cost 
visibility.  In the past, some costs such as military labor 
and headquarters costs were not considered as part of the 
cost that customers had to reimburse.  It is a continuing 
challenge to identify and provide visibility of all the 
costs of doing business for DBOF activities. (Naval 
Postgraduate School, 1994, p. N-2) 
3. Operating Policies 
Even though DBOF activities gain their budget authority 
based on customer orders, they still must gain approval for 
their budget, including the rates they intend to charge, 
capital costs, and operating costs through a formal OSD 
process.  Also, some costs, including military personnel 
costs, that were paid for with appropriated funds, are now 
considered part of the reimbursable expense of doing 
business.  As a consequence, rates for DBOF goods and 
services have increased. 
In order to increase the visibility of operating costs, 
each DBOF business area has a capital budget in addition to 
its operating budget.  Investment expenses for equipment, 
computer software, minor construction, and other 
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improvements costing over $15,000 will be funded with the 
capital budget and depreciated. Many of the items in the 
capital budget are considered overhead expenses. 
C.   COST ACCOUNTING 
1. Definition 
Any discussion of overhead costs must begin with some 
terminology and discussion of basic cost accounting.  Cost 
accounting is "the field of accounting that measures, 
records, and reports information about costs." (Deakin and 
Maher, 1991, p. 4) 
2. Uses 
The two main uses of cost accounting systems are for 
decision making and for performance evaluation.  When the 
decisions and evaluations are made within the organization, 
costs are used for managerial accounting.  When information 
from the cost accounting system is used by those outside the 
organization for decisions regarding the organization and 
evaluations of top management, costs are used for financial 
accounting purposes. (Deakin and Maher, 1991,p. 5)  When MSC 
budget analysts and accountants are studying costs to make 
decisions regarding the best course of action to recommend, 
they are engaging in managerial accounting.  When the 
General Accounting Office (GAO) comes to look at MSC's 
books, they are engaging in financial accounting. 
When managers are making decisions as to which course 
of action to take, they usually consider costs that change 
in response to a particular course of action, also known as 
differential costs. (Deakin and Maher, 1991, p. 6) For 
example, if MSC needed an additional ship, it could purchase 
a new ship outright or it could lease one.  What costs would 
change as a result of purchasing the ship or leasing the 
ship?  From a purely managerial accounting perspective, the 
bottom line is which form of ship acquisition would cost 
less? 
Within an organization, there are usually various 
responsibility centers.  Managers of these centers are 
accountable for the performance of specific functions of the 
business.  Their success can be quantitatively measured 
using cost accounting methods.  There are costs that can be 
controlled directly by the responsibility center, and there 
are costs that are part of the whole business and beyond the 
control of the responsibility center manager.  Managers are 
evaluated, among other things, on the degree to which they 
execute the budget as planned. 
3. Job Order Costing 
The purpose of a job order cost accounting system 
is to assign and accumulate costs for each job, 
that is, an order, a contract, a unit of 
production, or a batch...  This system allows more 
control, less estimation, and more direct and 
reliable allocation of costs. (DoDM 7220.9, 1987, 
p. 72-1) 
At MSC, job orders come in several different forms. 
Sometimes, a job can be a cargo shipment.  Other times it is 
providing a platform for oceanographic experiments, or 
providing fueling  services to a ship underway.  The point 
is that a job order is a discrete amount of work provided to 
a customer.  All of work and material required to complete 
the job order is accumulated in one place.  A more generic 
term for a job order is a cost object. 
4. Cost Objects 
Cost objects are any functions for which cost is 
accumulated in order to meet information needs of managers 
for operational decision making (Fultz, 1980, p. 2).  One 
obvious need under DBOF is the need to develop an accurate 
billing rate for services provided.  The objectives can be 
related to output objectives such as products and services 
or client contracts; or they can be related to 
organizational cost objectives such as plants, offices or 
departments.  These two broad categories of cost objects can 
be further segregated into direct and indirect. 
• Direct costs - These costs can be traced 
directly to a specific product or output and are 
incurred only by the function that produces the 
output, such as hands-on labor or material used 
for the product. (Naval Postgraduate School, 
1994, p. N-12) 
• Indirect costs - These costs cannot be traced to 
a single product or output, but they are borne 
by all job orders.  The two types of indirect 
costs are production overhead costs and General 
and Administrative (G&A) costs. (Naval 
Postgraduate School, 1994, p. H-ll) 
• Production Overhead - These costs, while 
not attributable to a single job or output, can 
be traced to a group of jobs.  The costs are 
distributed to each job by use of a 
predetermined rate set by each production cost 
center. (Naval Postgraduate School, 1994, p. 
H-ll) 
• General and Administrative Overhead 
(G&A) - These costs are associated with 
headquarters operations, comptroller's offices 
and civilian personnel offices and cannot be 
traced to specific job orders.  The costs are 
distributed to each job by using a predetermined 
overhead rate which is based on the budgeted 
output of the entire activity (all cost 
centers). (Naval Postgraduate School, 1994, p. 
H-ll) 
It is important to distinguish between the two 
different types of indirect costs.  Production overhead "is 
a cost applied to determine the cost of goods sold" (DoDM 
7220.9, 1987, p. 72-7).  G&A "is a period expense that 
appears in the statement of operations after determining net 
sales (gross sales less cost of goods sold)" (DoDM 7220.9, 
1987, p. 72-7).  G&A is considered a period cost, or an 
"expense of the accounting period and that should not be 
attached to the product or service" (Fultz, 1980, p. 11) . 
According to DoD Accounting Policy: 
G&A expenses are accumulated in the activities' 
indirect cost centers and charged to customers by 
equitably prorating the expense to job orders.  A 
rate is established in order to prorate the 
expense to customer job orders.  Customers are 
billed for the G&A expense allocated to their job 
orders when required in accordance with the 
guidance contained in Chapter 26 of this Manual. 
(DoDM 7220.9, 1987, p. 72-7) 
Chapter 26 goes on to say with regard to indirect 
costs, "If an organization has a significant amount of 
reimbursable effort, such costs are accumulated in a cost 
pool and allocated to customers." (DoDM 7220.9, 1987, p. 
26-12)  Cost pools are groupings of similar cost accounts 
according to purpose.  While this may sound fairly cut and 
dried, management has some degree of freedom in grouping ■ 
costs into meaningful pools. One general rule of 
accumulating costs to pools is, "If the cost of more precise 
measurement is greater than the expected benefit received, 
the cost should be treated as an indirect or overhead 
expense" (Fultz, 1980, p. 7). 
5. Cost Drivers 
Ideally, all costs would be directly tied to specific 
jobs because the billing of customers would be much easier 
to execute and to justify.  For every job,  certain 
activities must be completed.  Each of these activities has 
a cost associated with it.  These required activities are 
called cost drivers (DoDM 7220.9, 1987, p. 42).  It is 
important to note that some costs, such as direct labor and 
direct material used, change with a change in output, while 
others, such as G&A, do not change that much with changes in 
the volume of production.  Assigning variable costs of 
direct labor and direct material to a job is fairly 
straightforward:  total the cost of labor and divide by the 
number of hours worked to assign a dollar cost of labor per 
unit of output.  Direct material can be handled the same 
way.  The useful allocation of indirect costs to a job is 
considerably more difficult and subjective. 
6. Unit Cost Goals (UCG) 
UCGs are the estimated costs for producing each unit of 
output. It is important to calculate these goals accurately 
because they represent the rates DBOF customers have to pay 
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for goods and services.  In the case of MSC, each side of 
the house has different outputs.  On the DBOF-T side, output 
is measured in millions of Measurement Ton (MTON) Miles.  On 
the DBOF-N side, output is measured in days at sea.  The UCG 
for each output is determined according to the following 
formula: 
2(Direct Costs + Indirect Costs)/Projected Units of 
Output = UCG. 
While this formula appears rather straightforward, the issue 
of allocating Indirect Costs, especially General & 
Administrative Costs, can be difficult. 
D.   ALLOCATION OF INDIRECT COSTS 
1. Objective 
Indirect costs are incurred for all cost objectives, 
not for a single cost objective or job order.  The goal of 
allocating indirect costs, both overhead and G&A, is to do 
so in the most accurate manner possible.  While indirect 
costs cannot be directly assigned to jobs, some jobs do 
incur more overhead expense than others.  The trick is to 
determine the best way to measure the relationship between 
the various jobs and indirect expenses.  DoD states in its 
Accounting Policy: 
Various methods for allocating overhead include 
direct labor hours, direct labor cost, machine 
hours, or material cost.  The method chosen must 
be used consistently from one period to the next 
in order to permit meaningful comparisons.  The 
direct labor hour method for allocating overhead 
costs is approved for DoD use.  Use of any other 
basis shall be approved by the Director for 
Accounting Policy, OASD(C). (DoDM 7220.9 revised 
December 14, 1987, p. 72-9,10) 
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The allocation bases mentioned above (direct labor, 
direct materials, etc.) refer to measures "that can be 
directly related to two or more cost objects and (can be) 
considered to approximate the proportion of a common cost 
shared by two or more cost objects." (Deakin and Maher, 
1991, p. 1035)  In other words, using an allocation base is 
a way of logically assigning overhead costs to job orders. 
Allocating overhead to job orders is arbitrary by 
definition.  Indirect costs, or overhead, cannot be traced 
to a single cost object or job order.  But it is important 
to try to pick a meaningful allocation base so that costs 
assigned to a particular job are reasonable to the DoD 
customer who has to pay the full cost of the product or 
service provided. 
2. Methods of Allocation 
At the beginning of an accounting period, predetermined 
rates for both kinds of indirect costs are calculated by 
estimating and totaling production overhead costs and G&A 
costs separately.  Each of these totals is divided by the 
budgeted amount of the allocation base, often direct labor 
hours. 
The resulting predetermined rates for overhead and G&A 
are applied, or assigned, to a job or other cost objective 
by multiplying that predetermined rate by the actual amount 
of allocation. 
E.   OVERHEAD VARIANCE 
At the end of the period, overhead variance is 
determined by comparing the actual overhead costs to the 
applied ones.  If applied overhead is greater than actual 
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overhead, it is considered an overapplication; if actuals 
are greater than applied, an underapplication has occurred. 
Analysis of overhead variance can aid managers in evaluating 
both the accuracy of the allocation system and of their 
performance in controlling costs. (Naval Postgraduate 
School, 1994, p. H-12) 
F.   ACTIVITY BASED COSTING 
Activity Based Costing (ABC) is a costing method that 
derives product and service cost as the sum of the cost of 
the activities that occur to make the product.  ABC meets 
managers' needs for more detailed analysis of what causes 
cost.  Instead of the usual method of dividing the total 
cost of producing a good or service by the number of units 
of output to arrive at a unit cost, ABC starts with the 
detailed activities involved in producing a good or service. 
The three steps in ABC are as follows: 
• Identify the activities or transactions that 
cause costs to occur.  These activities are 
called Cost Drivers. 
• Assign a cost to each activity. 
• Sum the costs of the activities that occur to 
make the product or service. 
The advantage of ABC over current costing methods is 
that accurate costs are developed for each good or service 
that an organization produces, allowing managers to make 
informed decisions about specific responsibility centers. 
ABC is usually more expensive to implement than conventional 
accounting systems, but sometimes the benefits of doing so 
outweigh the costs. (Deakin and Maher, 1991, pp. 41-43) 
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While ABC is a "revolutionary" approach compared to cost 
accounting methods used in DoD today, this thesis must 
consider a more "evolutionary" approach because it is beyond 
the scope of this work to completely revamp MSC's accounting 
system. 
G.   PROBLEM STATEMENT 
How does all this relate to allocation of overhead at 
Military Sealift Command? As in all DBOF activities, over 
the past several years, costs have been rising.  One area of 
particular concern to MSC is their rising overhead. As of 
fiscal year FY 94, overhead expenses were over $206 million 
in constant 1995 dollars, almost nine percent of the direct 
cost of operations.  This increase of almost $111 million, 
or 117 percent, since FY 88 has to be covered by rates 
charged to customers(MSC Financial Statements). 
It is imperative that MSC be able to develop rates 
that accurately reflect the cost of doing business.  In the 
volatile shipping industry, this is a difficult task. 
Lieutenant Commander Terry Redman has developed a cost 
simulation tool that can rapidly assimilate many factors of 
cost and predict perdiem rates for two specific ship types 
in MSCPAC's inventory.  The ships types are T-AO 187 Class 
Tankers and T-ATF 166 Class Fleet Ocean Tugs.  The one area 
that he had difficulty in making accurate predictions was in 
overhead expenses. (Redman, 1994, p. 113) 
This thesis will attempt to answer the questions:  How 
does MSC develop overhead costs?  What does it include, and 
how has it changed over the past several years?  Then, it 
will attempt to develop a way to accurately forecast 
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overhead expenses for cost management or simulation model 
such as LCDR Redman's model. 
The remainder of this thesis is arranged as follows: 
• Chapter II describes MSC's historic overhead 
expenses. 
• Chapter III describes MSC's current overhead 
allocation process. 
• Chapter IV proposes an alternative allocation 
system. 
• Chapter V attempts to complete the cost 
simulation model. 
• Chapter VI provides the conclusions. 
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II.  HISTORICAL OVERHEAD EXPENSES 
This chapter will describe the overhead accounts and' 
spending trends from FY 88 through FY 94 with emphasis on 
the types of expenses included in the overhead accounts and 
areas of change. 
A.   MSC DEFINITION OF OVERHEAD 
Budgeting and accounting services for MSC are 
centralized at the Commanding Officer Military Sealift 
Command (COMSC) or, as it is sometimes called, Headquarters. 
Headquarters coordinates the budget and pays all of MSC's 
bills for all areas. All financial and budget information 
is held in a mainframe computer called the Financial 
Management Information System (FMIS).  The command has only 
two types of expenses: "overhead (G&A), which includes 
everything on shore; and direct ships operating costs." 
(Brown, 1994)  In other words, instead of the usual two 
types of indirect costs:  production overhead and G&A, there 
is only one type that includes all activities at every MSC 
shore office around the world.  Direct, or non-overhead, 
costs are defined as only those costs incurred aboard ship. 
Interestingly, until FY 92, Headquarters costs were not 
considered a part of overhead because they were paid for 
with appropriated funds.  Additionally, beginning in FY 94, 
TRANSCOM has levied an additional overhead burden on MSC and 
the other component transportation commands.  The component 
commands pay for all of TRANSCOM's costs.  By FY 97, this 
will amount to $30 million annually.  Chapter III, Section A 
describes TRANSCOM's method of allocating costs to their 
component commands. 
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B.   MSC OVERHEAD ACCOUNTS 
Terminology regarding overhead expenses can become 
confusing.  For purposes of this chapter, there are four 
levels of detail to be considered:  Total General Expenses, 
Categories, Account Groups, and individual Accounts.  The 
sum of all expenses ashore will be referred to as Total 
General Expenses.  The following sections describe the next 
three levels of detail. 
1. Categories of General Expenses 
The two broad categories of General Expense are 
Salaries and Wages Expense, and Overhead Expense. 
Theoretically the former category deals with personnel wages 
and related expenses and the latter with all other expenses 
ashore.  The division is not completely clean as described 
in the next section. 
2. Account Groups 
Within the two broad categories are 31 Account Groups. 
Table 1 lists general categories and account groups used in 
MSC's annual financial statements.  These account groups 
have remained fairly steady since at least 1965. 
(Ainsworth, 1965, p. 23) The exceptions alluded to in the 
previous section include the Cash in Lieu of Quarters and 
Foreign National Indirect Hire (FNIH) account groups.  These 
two have shifted between the S&W and Overhead categories. 
Cash in Lieu of Quarters is money paid to overseas civilian 
employees for housing.  FNIH employees are hired under an 
agreement between a host government and the US government in 
the foreign country. (DoDI 1400.10, 5 December 1980, p.3) 
Another group that seems as though it should be in S&W, the 
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Medical Expense, Civilian Personnel group, which includes 
expenses for medical supplies as well as medical emergency 
services, is in the Overhead category. MSC's annual 
Financial Statements present Total General Expenses to this 
level of detail. 
3. Accounts 
Each account group (Travel, Public Information, etc.) 
comprises at least one and usually several individual 
accounts. As part of recent cost visibility efforts, MSC 
accountants are working on the possibility of rearranging 
these categories.  While the titles of account groups used 
in annual financial statements have not changed a great 
deal, the individual accounts that compose them have. 
The most basic element in MSC's accounting system is 
the expense account.  Each account has a long title (e.g., 
Regular Pay - Classified) and a four digit account number 
associated with it (sometimes called a GLA).  Every penny 
spent by the organization has to fit into one account or 
another.  Keeping the actual costs in each account closely 
related is a constant challenge because although accounting 
systems need to be consistent over time, they must also 
reflect meaningful data for management decisions.  In FY 94, 
MSC reassigned and expanded expense account numbers to allow 
analysts and accountants to see more clearly where, the 
command spends money.  The matter is further complicated 
because MSC has made at least 18 revisions to account 
numbers since 1965. (MSC account crosswalk of June 1994, 
revision 18).  MSC is grappling with enhancing cost 
visibility and some changes are probably necessary to reach 
the goal of full cost visibility.  However, one general 
principle in cost accounting is to maintain consistency of 
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procedures through time so that meaningful analysis and 
decisions can be made using available data. As of FY 94, 
there are no less than 128 separate general accounts. 
Appendix A comprises a complete current list of account 
numbers and titles. 
C.   ASSUMPTIONS 
Several assumptions were necessary in order to make 
meaningful comparisons of MSC's general expenses.  As 
described above, there have been changes in MSC's expense 
accounts, account groups and categories.  To make any 
analysis of expenses possible, like costs must be compared. 
While it is possible to format newer (FYs 93 and 94) expense 
reports in the old format, it is not possible to determine 
what the older reports would look like under the new expense 
accounts.  For this reason, all comparisons are made using 
FY 92 and earlier accounts, account groups and categories 
found in Table 1. 
There are several accounts that MSC moved from direct 
to general expense accounts.  These include:  Container 
Maintenance and Repair, Claims, Other Reimbursable Costs, 
Consumables, Repair Parts/ILS, and Reimbursable Ship 
Equipage.  Since these accounts were not included in pre FY 
92 Overhead expenses but showed up in the totals for FYs 93 
and 94, they were assigned to the account group that seemed 
to fit by the author. 
The data for this chapter is taken from MSC Financial 
Statements and FMIS files for the fiscal years 1988 through 
1994.  To make comparisons meaningful, all costs in this 
chapter are in constant 1995 dollars (DoD Comptroller, 1994, 
p. 39).  Three different deflators were used:  Civilian Pay, 
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Military Pay and Operations and Maintenance (O&M).  The 
first two deflators were used for the appropriate S&W 
expenses and the O&M deflator was used for all expenses in 
the Overhead category because these types of expenses are 
similar to those paid for by O&M funds in the appropriated 
budget system. 
D.   DIRECT VERSUS GENERAL EXPENSES 
This section will describe the ratio of general 
expenses described above to the cost of traffic operations, 
or direct expenses, incurred by operating ships.  From FY 88 
until FY 90, this ratio was less than four percent. 
Operations Desert Shield and Desert Storm occurred during FY 
91; the percent of general expenses dropped to 2.6 percent 
of traffic operations costs.  In FYs 92 and 93 the rate 
jumped to 4.8 and 6.5 percent, respectively.  By FY 94, 
general expenses were 8.9 percent of direct expenses. The 
percentage has increased because while the constant dollar 
direct expenses have been steadily decreasing since FY 91, 
general expenses have been increasing.  Some of this growth 
is expected because of the increased focus on MSC and 
strategic sealift following those operations in FY 91. 
E.   CHANGES IN GENERAL EXPENSES 
Detailed general expenses by account group are provided in 
Appendix B, General Expenses for Fiscal Years 1988 through 
1994 and Appendix C contains General Expenses by Area 
Command (FY 88 - FY 94). 
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Salaries and Wages Expense 
iRegular 
Overtime 
Annual, Sick & Military Leave 
Ashore Military Labor 
Foreign National Direct Labor & Benefits 
Employer Contributions 
Cash in Lieu of Quarters 
Awards 




Occupancy of Premises 
Office Equipment, Rental & Services 
Office Expenses, Stationery & Postage 




Automotive Equipment Expense 
Operational Equipment 
Office Equipment Maintenance 
Medical Expenses, Civilian Personnel 
Design & Development Expense 
Foreign National Indirect Labor 
Major Real Property Maintenance & Repair 
Expense Depreciation Contributed Fixed Asset 
Other Overhead 
Table 1. General Expense Account Titles (After MSC 
Financial Statements) 
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1. Total General Expenses 
Overall general expenses have increased 117 percent over the 
seven year period studied from roughly $95.1 
million in FY 88 to $206.1 million in FY 94.  The 
concentration of expenses has shifted from a slight 
concentration in the Overhead category as a percent of Total 
General Expenses (52 percent) in FY 88 to a slight 
concentration in the S&W category (53 percent) in FY 94. 
2. Salaries and Wages Expense 
This category of expense has increased 138 percent over 
the period to $108.2 million in FY 94.  S&W expenses are 
continuing to make up a larger portion of General Expenses 
even though the number of personnel has been up and down 
over the period as shown in Table 2.  While the number of 
ashore personnel is volatile, the vast percentage of MSC 
personnel are still afloat. About 84 percent were afloat 
during the Persian Gulf War period in FY 91; and in FY 92, 
78 percent of MSC's labor force was seagoing. 
FY 88 FY 89 FY 90 FY 91 FY 92 FY 93 FY 94 
Military N/A 302 309 286 270 149 269 
Civilian N/A 1,058 1,473 1,575 1,558 1,303 1,616 
Table 2. Number of MSC Personnel Ashore 
(After MSC Annual Reports FY 88 - FY 94) 
The makeup of this category has changed significantly 
with the introduction of Ashore Military Labor as a 
rate-recoverable expense in FY 92.  In FY 88, the three 
major account groups by size were Regular Wages of 
classified (General Schedule) and unclassified (Wage Grade) 
personnel; Employer Contributions; and Annual, Sick, and 
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Military Leave (leave taken by civilian personnel including 
leave for reservists on active duty).  Regular Wages 
accounted for over two thirds of all S&W expenses.  In FY 94 
the top three account groups were Regular Wages (55 percent 
of the category), Ashore Military Labor (21 percent), and 
Employer Contributions (13 percent).  This distribution is 
somewhat misleading due to an understatement of Ashore 
Military Labor in FY 93 and a "corrective" overstatement of 
the account group in FY 94.  The account is still the second 
largest in the category. 
Despite becoming a decreasing share of the pie, Regular 
wages are growing at a substantial rate.  Between FYs 88 and 
94, this largest account has increased by 83 percent. 
Overtime has increased by 12 percent; Annual, Sick, and 
Military Leave has grown by 91 percent; and Employer 
Contributions 143 percent.  Much of this growth occurred in 
FYs 93 and 94, with the establishment of the Central 
Technical Activity when 134 new personnel were hired for 
this activity. 
Employer Contributions growth has been largely 
contributed to by federal regulations affecting all 
industries.  This group of accounts includes employers' 
contributions to health benefits ashore, retirement funds, 
life insurance, social security, medical.  There are 
currently two different retirement systems in effect:  Civil 
Service Retirement System (CSRS) for employees hired before 
1984 and Federal Employment Retirement System (FERS) for 
those hired after that time.  The major difference in the 
two systems is that the latter has separate social security 
contributions made by the employer in addition to retirement 
contributions. Nearly 72 percent of Employer Contributions 
is made up of nearly equal parts of three accounts: 
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Employer Health Benefit Contribution Ashore, Employer 
Retirement Contribution Civilian, and Employer Federal 
Retirement System Ashore.  Between FYs 89 and 94, these 
three accounts have shown 100, 45 and 143 percent growth, 
respectively.  Like wages, health benefit and retirement 
contributions seem to be steadily increasing while the 
onboard population at MSC is vascillating.  The much smaller 
accounts of Employer Retirement Contribution FERS (4 percent 
of EC) and Employer Medical Civilian Ashore CSRS (5 percent 
of EC) have grown 315 and 180 percent respectively.  Some of 
this growth is expected due to increasing numbers of FERS 
employees and the rising cost of health care.  However, some 
of the little accounts seem to be growing disproportionately 
to other accounts. 
Interestingly, several of the very small accounts have 
shown the highest percentage growth.  Awards, while they 
accounted for only about one percent of the S&W category in 
both FYs 88 and 94, have increased by 110 percent.  While 
Continuation of Pay makes up less than two-tenths of a 
percent of S&W, it has increased 230 percent over the 
period.  Continuation of Pay is for workers injured on the 
job to pay their salary for up to 45 days before workman's 
compensation begins instead making them take sick leave. 
(Robert Griffin, MSCPAC Accounting Office, 26 October 1994) 
Again, the numerically smaller accounts seem to be growing 
much faster than larger accounts. 
3. Overhead Expenses 
As illustrated in Table 1, Overhead Expense is a 
catchall category of expense that covers all expenses ashore 
excluding S&W.  While this category has decreased as a 
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proportion of all overhead expenses, it has grown by nearly 
97 percent in constant dollars between FY 88 and FY 94. 
The account groups and accounts in this category of 
expense have changed as well.  In FY 88, the largest 
accounts were Other Overhead Expense (32 percent), Automated 
Data Processing Equipment & Rental Service (ADPER&S) (20 
percent), and Design and Development Expense (12 percent)'. 
In FY 94 the top three accounts were:  Other (23 percent of 
the Overhead category), TRANSCOM (18 percent), and ADPE&RS 
(16 percent). By FY 94, Other Overhead Expense decreased by 
nine percent to 23 percent of the category.  This decrease 
as a percentage of the category is attributable to 
accounting efforts to increase cost visibility by moving 
costs from the nebulous Other Overhead account group to more 
meaningful accounts, rather than an actual decrease in 
expenses.  The old Other account, number 5399, has been 
split up into at least eight accounts including: 
Professional Management Service, Laundry, Movies and Tapes, 
Equal Employment Opportunity, Courier Service, Other 
Contract Services,  FECA (Federal Environmental Conservation 
Act), and Other Miscellaneous Expense.  The constant dollar 
value of the Other Overhead account group has not declined, 
however, it has grown 43 percent over the period. 
Automated Data Processing (ADP) is another growth area 
for MSC.  ADPER&S increased by 54 percent to include 16 
percent of the category.  ADP Software, in particular, made 
an astonishing 1,280 percent increase in constant dollars 
over the period; growing from one-tenth of one percent to 
over seven-tenths percent of the category.  ADP Supplies 
also grew by 54 percent although it shrunk as a proportion 
of the category (one-third to one-fourth of a percent). 
While the dollar figures for some of the accounts are small, 
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the increasing trend is worth noting.  MSC is expending a 
great deal of effort to move into the computer age.  While 
large systems such as FMIS and the still in-work Expense 
Tracking System are considered capital investments, all the 
personal computers and accompanying software are regular 
Overhead expenses. MSCPAC seems to be the area command that 
invests the most consistently in all areas of ADP. 
Some other "small accounts" also experienced 
significant growth during the period.  Public Information 
sustained 123 percent growth; Operational Equipment grew 
9610 percent in constant dollars (from one-hundredth to 
one-half a percent of the Overhead category);  and Medical 
Expenses-Civilian Personnel (medical supplies) increased 97 
percent but retained its share of the category.  One 
account, Maintenance and Repair of Real Property, showed 491 
percent growth since FY 92.  This is mainly a factor of 
deciding exactly what will be covered by this new account. 
Not every account in MSC has increased.  Some have 
truly decreased, while others have been rearranged.  It is 
difficult to tell the difference in some cases.  For 
example, Design and Development Expense (D&DE or R&D), while 
it received a boost in FY 92 (post Persian Gulf War), has 
declined 27 percent over the period.  D&DE fell from 12 
percent of the Overhead category, the third largest account 
group, to just 4.5 percent.  Foreign National Indirect 
Labor, a much smaller account to begin with, fell 67 percent 
as well.  In both cases, there is only one account in the 
group, so it is fairly clear the costs have decreased.  In 
the case of Office Expenses, Stationery and Postage, the 
account group appears to have declined, but the costs, at 
least in part, were merely shifted to other groups.  The 
original account all but disappeared in FY 94, and in its 
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place are six new accounts including three training supplies 
accounts, publications and subscriptions, and other 
supplies.  In addition are a whole slew of new Official Mail 
Cost accounts. 
F.   SUMMARY 
Overall, MSC is a growing business.  As discussed, 
costs in nearly all areas are rising.  An area of general- 
concern might be the disproportionate growth of the smaller 
programs often considered "budget dust."  The accounts that 
make up one percent here or there of MSC's total general 
expenses will add up rapidly if not closely monitored. 
Perhaps some form of localized control over these accounts 
could help manage them better. 
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III. MSC OVERHEAD ALLOCATION METHOD 
All of the costs of MSC's activity ashore and all of 
TRANSCOM's costs must be recovered through the rates charged 
to customers for various shipping services the command 
provides.  These costs are in addition to the direct costs 
of operating ships.  The main idea is to distribute the 
costs in an rational manner, so that each customer is 
charged for roughly the proportion of overhead expenses 
involved in the service provided.  This chapter will 
describe MSC's current method of allocating these overhead 
expenses to shipping arrangements. 
In general, the overhead cost pool is allocated in two 
stages:  by program and by arrangement.  This means the 
costs are first distributed to the six operational programs 
and then costs are further allocated to contracting 
arrangements within each program.   It may be useful to 
refer to Figure 1, MSC Overhead Allocation Process, while 
reading this chapter.  The information for this chapter was 
gathered through phone and personal interviews with members 
of COMSC and MSCPAC budget and accounting offices.  Overhead 
allocation for the entire command is calculated by the 
headquarters' budget office. 
A.   COST ACCUMULATION 
The pool of overhead costs to be allocated, or 
distributed, consists of all the costs accumulated by MSC 
shore commands world-wide plus a portion of TRANSCOM's 
costs.  Each area command (LANT, FE, EUR, PAC) and COMSC 
feed costs by account, to the budget analysts at 
Headquarters.  Since TRANSCOM itself generates no revenue, 
all of its costs are considered overhead.  TRANSCOM must 
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Stage One Allocation 
by program 
Input: MSC area command expenses 
MSC headquarters expenses 
TRANSCOM expenses 
Process A: DBOF-N programs 
ove.teaTVerable    X  % ^™"P» program =$ OH per program 
expenses 
Out,« A: DBOF* programs   { *%£% 
Process B: DBOF-T programs 
M\  $ rate-recoverable        0/„..    „ __,,    _„„«_... 
">   overhead expenses x % time P01" Program = $ OH perDBOF-N program 
2)   $ TRANSCOM expenses x % "time" per program  =   $ OH per DBOF-T program 
$ OH DBOF-T programs 
$ OH POL 
Output B: DBOF-T programs     f$0H Cargo { $ OH SPR 
$ OH FSS 
Stage Two Allocation 
by arrangement 
Input: Output A and B $ OH NFAF ?°Hf0L $ OH SMS   f°HJ?Dr£° $ OH SPR 
$ OH FSS 
Process: 
sum expected ashore arrangement expenses 
sum direct arrangement expenses 
OH expense as percent 
of direct arrangement expense 
Figure 1 
MSC Overhead Allocation Process 
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allocate all of its cost of doing business to each of its 
four component commands.  TRANSCOM allocates its costs to 
each of its component commands based on the percentage each 
component contributes to the total operating cost of all 
component commands.  The component with the largest 
expenditures is allocated the largest share of TRANSCOM's 
costs. 
B.   STAGE ONE ALLOCATION - PROGRAM 
It is important to keep in mind that MSC has two 
different business areas, a Service Unique (DBOF-N) and a 
Common User (DBOF-T) business area.  Overhead is allocated 
to each area separately. 
1. Service Unique Program Allocation 
First, any reimbursable overhead and TRANSCOM overhead 
are subtracted from the total pool.  Reimbursable overhead 
is identifiable work completed by a shore activity of MSC 
for one of its sponsors.  This is usually some sort of 
research and development work.  TRANSCOM costs are 
subtracted before this stage because they are only allocated 
to DBOF-T programs.  The remaining overhead is referred to 
as rate-recoverable overhead. 
In stage one allocation, a dollar amount of the 
rate-recoverable pool is allocated to each of the programs. 
Each program (SMS, NFAF, FSS, Cargo, POL, and SPR) receive 
an overhead control amount based on the percent of time 
shore commands spend on that program.  This is accomplished 
by summing the total workyears each command reports spending 
on each of the six programs and dividing it by the total 
workyears available.  Area commands develop their own way of 
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determining how much time is devoted to each program.  The 
resulting "percent of time" per program is multiplied by the 
rate-recoverable overhead pool.  The product is a dollar 
"overhead control" figure for each program.  For instance: 
time spent NFAF    X    $0H pool =  $0H NFAF 
MSC total time ashore 
The introduction of DBOF has somewhat complicated the 
allocation of overhead.  Programs have been switched back 
and forth between DBOF-N and DBOF-T.  As of FY 96, the 
DBOF-N programs consist of SMS, NFAF, and FSS (Maritime 
Preposition Ships and the Hospital ships (T-AH)). 
(MSC FY 96/97 Planning Budget, p. B-8)  DBOF-T has the 
remaining three. 
2. Common User Program Allocation 
After the rate-recoverable overhead has been allocated 
to all six programs, MSC's piece of TRANSCOM's bill is 
allocated to the three Common User (DBOF-T) programs in the 
same fashion as the rate-recoverable is distributed to all 
programs.  TRANSCOM does not monitor how each of the 
components allocates the cost within their commands.  They 
are mainly concerned with the macro view. 
C.   STAGE TWO ALLOCATION - ARRANGEMENT 
Once overhead control figures are allocated to 
programs, the Service Unique and Common User programs are 
treated alike.  Program analysts spread their overhead 
control figure to each of the arrangements as a percentage 
of the direct expenses for that type of arrangement. 
Arrangements refer to the relationship between MSC and 
a specific type of ship, and any contractors involved as 
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described in Chapter II.  Each program has slightly 
different arrangements.  The one described in this thesis 
is for NFAF (nucleus, GOCO, and time charter) ships in 
particular. Most other programs have the same arrangements 
with the exception of Cargo whose arrangements include 
special charter/ commercial breakbulk, commercial container, 
general agency agreement, and berth term; and POL whose 
arrangements are much like NFAF with the addition of 
bareboat/contractor operated.  Again, all allocations are- 
reported as a percentage of direct cost for that type of 
operation.  This stage of allocation is accomplished by 
program analysts at the headquarters budget office. 
The NFAF program analyst uses overhead labor dollars 
as his cost driver.  Instead of the percentage of time spent 
per program used for stage one allocation, he bases 
allocation on the cost of ashore labor in each arrangement. 
Each arrangement is allocated part of the overhead cost 
roughly in proportion to the amount of ashore labor dollars 
spent on the arrangement. Also a reality check using prior 
years* actual ratio of overhead costs to direct costs for 
each arrangement is used to determine next year's overhead 
rate.  The NFAF analyst described it this way: 
I total up the salaries of people I know work on 
the program and multiply by some factor to account 
for the other overhead expenses, say two, and then 
I divide that total by the total direct expense 
for that kind of ship. (Stump, 31 August 1994*) 
In formula format: 
$ arrangement salary x 2      =  $0H as percent 
$ arrangement direct expenses    direct expense 
The resulting percentage is quoted as the overhead rate for 
that class of ship.  In other words the analyst has a pretty 
fair idea of what the overhead costs are going to be for a 
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given arrangement.  He then works backwards to come up with 
the percentage. 
D.   OVERHEAD VARIANCE 
As described earlier in Chapter I, overhead variance- is 
the difference between the applied or budgeted amount of 
overhead and the actual amount spent at the end of the 
fiscal year.  MSC keeps track of overhead variance using the 
Financial Management Information System (FMIS), a mainframe 
based accounting system.  While this system is located in 
Headquarters, the area commands can access FMIS using 
personal computers, landlines, and software called FMIS 
Gateway.  While this system is capable of handling large 
amounts of information, selective retrieval is difficult. 
Queries can only be printed to screen or to paper; they 
cannot be downloaded to floppy disks for further analysis. 
(Murphy, 31 August 1994) 
FMIS Budget Variance Reports can be generated in 
several different forms.  One commonly used lists expenses 
by account and displays the budgeted figure, actual figure, 
dollars over- or underapplied, and percent over- or 
underapplied for the selected month and for the year to date 
(YTD). 
When the budget analyst, ashore programs, is preparing 
the next year's budget exhibits, she compares the current 
year's actual and applied overhead in each program to next 
year's program request.  If the program analyst cannot 
justify any unobligated overhead from previous years, they 
are not likely to receive an increase in the next budget 
submission. (Brown, 21 September 1994) 
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E.   CHAPTER SUMMARY 
The process described in this chapter is the one 
currently used by MSC to allocate its overhead expenses to 
shipping arrangements.  While the system meets the criteria 
of being easy to use and accepted, it does not necessarily 
allocate costs to products in proportion to how they were 
incurred. 
Chapter IV describes some issues with MSC's current 
method and proposes an alternative allocation system to 
reduce these problems. 
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IV.  OVERHEAD ALLOCATION ISSUES 
Choosing an overhead allocation process is an important 
step in accurately costing output, whether it is goods or 
services.  The need to provide accurate cost information 
must be balanced with the need to keep accounting costs 
under control.  In other words, "the optimal product cost 
system for a firm, therefore, is not the most accurate one 
but the one where the benefits of additional accuracy are 
matched with the expenses of achieving the next increment in 
accuracy." (Cooper & Kaplan, 1991, p. 4)  Cooper and Kaplan 
feel some commonly accepted indirect methods of allocating 
overhead, such as the pooling method used by MSC, have the 
potential to introduce several forms of information 
distortion.  These are: 
• Allocating unrelated costs to the output; 
• Omitting costs related to a service; 
• Costing only a subset of the output; 
• Indirectly assigning costs inaccurately to 
services, which results from: 
• Price distortions, introduced when the 
cost system is too aggregated and average prices 
are used instead of specific prices; 
• Quantity distortions, introduced when 
costs are assigned to services on a basis not 
perfectly proportional to the resources 
consumed; 
• Allocating joint or common costs. (Cooper & 
Kaplan, 1991, p. 3) 
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When studying MSC's overhead allocation method, it 
seems as though it might be subject to some of these very 
issues.  This chapter will study some of these issues and 
Chapter V will propose an alternative overhead allocation 
method designed to mitigate some of these distortions. 
A.   POTENTIAL SOURCES OF DISTORTION 
Originally, MSC's overhead allocation method was 
probably chosen because of its relative simplicity and 
general logic.  However, this method falls prey to at least 
two of Cooper and Kaplan's sources of distortion: 
allocating unrelated costs to the output and indirectly 
assigning costs inaccurately to services.  The following 
sections will examine these sources in greater detail. 
1. Allocating Unrelated Costs to the Output 
By its definition, overhead expenses are those that 
cannot be directly attributed to a specific output.  There 
are activities at TRANSCOM and MSC headquarters that cannot, 
in a reasonable manner, be allocated to specific outputs. 
MSC has two major outputs:  days at sea and MTON miles.  One 
example of a cost that is not related to specific outputs is 
Design and Development Expense (D&DE).  D&DE for NFAF ship 
alterations really should not be allocated to programs and 
ships that produce MTON miles and vice versa. 
On a broader scale, MSC is probably paying an overhead 
bill to TRANSCOM that bears little relevance to the service 
that command provides MSC.  Regardless of which component 
command TRANSCOM focuses on in a given year, the component 
with the largest expenses has to pay the largest share of 
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the burden.  While there is not much MSC can do about this, 
it should be noted. 
2. Indirectly Assigning Costs Inaccurately to Services 
Both price and quantity distortions seem to be present 
in MSC's current allocation system.  Price distortions are 
introduced because the current cost system is as aggregated 
as possible.  Recall that all costs ashore are considered 
overhead. Most expenses are not paid or tracked by area 
commands because Headquarters accountants do that.  The 
educated guess factor in pricing services provided ashore is 
especially evident in the second stage of allocation when 
budget analysts use average prices for labor and all other 
expenses ashore. 
Quantity distortions are introduced because costs are 
not assigned on the basis of resources actually used to 
produce a service.  The "percent of time per program" 
allocation base used in stage one is analogous to direct 
labor hours allocation base but is subject to interpretation 
by each area command and is not easily measurable.  In stage 
two, allocating overhead expenses as a percentage of direct 
expense is attacking the problem in reverse.  Dividing the 
estimated overhead expenses for a program by the estimated 
direct expenses for the program gives an indication of the 
relationship between expenses involved, not of the 
relationship between resources used and output produced. 
While no overhead allocation system can perfectly 
distribute costs to outputs, some systems result in more 
distortion than others. 
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B. COST CONTROL 
One issue of concern to all rational businesses, 
including DoD, is cost control.  The whole DBOF initiative 
is aimed at providing managers the ability to see and 
control costs under their authority.  Currently, area 
commanding officers (COs) are judged on their ability to 
stay within budget limitations.  However, under the present 
system, area COs can justifiably claim they do not have a 
great deal of control regarding overhead expenditures. 
Certainly, the amount each CO spends, contributing to MSC's 
overhead pool, is under his or her control, but the 
expenditures of all other area COs and Headquarters also 
determine the amount of overhead allocated to the ships 
operating out of each port. 
C. OVERHEAD BUDGET VARIANCE 
Comparing budgeted and actual overhead expenditures, 
reveals the difficult nature of predicting these costs.  For 
example, the FY 92/93 Planning Budget is written during FY 
90.  This budget shows estimated overhead expenses for FYs 
90, 91, and 92.  In FY 90 there was less than one percent 
variance between FY 90 actuals and FY 92/93 Planning Budget 
overhead estimates.  But the predictions for FYs 91 and 92 
made in FY 90 were not as good.  Comparing the overhead 
estimates made in the same FY 92/93 Planning Budget to 
actuals revealed a 14 percent underestimation for FY 91 and 
a 26 percent underestimation for FY 92.  FMIS budget 
variance reports for FY 93 and FY 94 (YTD July) indicate 
total overhead was overestimated by 8 9 and 96 percent 
respectively.  These miscalculations in overhead expense are 
important because they are used to develop perdiem rates for 
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the next budget cycle.  When rates are inaccurate, MSC as a 
whole either makes excess profit or loses money in a given 
year.  The difference has to be made up in the following • 
year.  It becomes increasingly difficult to reach the goal 
of breaking even. 
Giving area COs more direct responsibility and 
accountability for overhead expenditures would certainly 
provide a strong incentive for localized cost control. 
Hopefully, more accurate cost projections would result that 
would contribute to more accurate rates charged to 
customers. 
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V.  ALTERNATE ALLOCATION PLAN 
This chapter will propose an alternative overhead 
allocation plan for MSC.  The objective is to allocate 
overhead expenses in a manner that relates the allocation 
base to outputs and that provides incentives to control 
costs.  Under this plan, overhead will be allocated by 
program and by area.  Figure 2 is an illustration of this 
alternate overhead allocation plan. 
A.   STAGE ONE ALLOCATION 
Before beginning the allocation of overhead costs, the 
current rate-recoverable pool should be considerably 
reduced.  It would consist of expenses incurred by MSC 
Headquarters and TRANSCOM's bill to MSC.  All costs 
accumulated by area commands would be the base of overhead 
to be rate-recovered by programs in that area.  In other 
words, all costs accumulated by a geographical region would 
be recovered by rates charged to customers shipping in that 
region.  Area commanders would have a great deal of 
incentive to control overhead expenses in their areas. 
The remaining rate-recoverable overhead pool would be 
allocated to programs using a percentage overhead of salary 
basis.  This procedure is similar to the "percent of time 
per program" allocation basis MSC currently uses but instead 
of "time," "dollars of dedicated overhead labor per program" 
would be the allocation basis.  While not all personnel 
ashore are dedicated to a particular program, some are. Only 
the salaries of program dedicated personnel would be used to 
calculate the ratio.  Then the program ratio would be 
multiplied by the rate-recoverable pool.  There is less 
guesswork involved in a dollars of salary basis and the data 
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Alternative Stage One Allocation: 
by program 
Input: MSC HQ $ rate-recoverable OH = DBOF-N OH Pool 
MSC's portion $ TRANSCOM OH = DBOF-T OH Pool 
Process: Allocating to Programs 
$OH program salary 
total $OH 
program salary 
Output 1: $ program OH 
X    $ OH pool    = 
r $OH NFAF $OH SMS 
\ $OH POL  $OH Cargo 
$OHSPR  $OHFSS 
Alternative Stage Two Allocation: 
by area 







units program output for area 
total units program output 
$ program OH by area 
$program pool 
PAC: 
(PAC days NFAF/total days NFAF) x $NFAF program pool = $NFAF PAC 
(PAC days SMS/total days SMS) x $SMS program pool = $SMS PAC 
(PAC days T-AH (FSS)/total days T-AH) x $T-AH program pool =      $T-AH PAC 
(PAC MTONS Cargo/total MTONS Cargo) x SCargo program pool = SCargo PAC 
$ program OH 
+ $PAC area expenses 
Figure 2 $PAC OH expenses 
Alternative Allocation Plan 
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is currently submitted to Headquarters in that format by at 
least one area command, MSC PAC. 
Because of the Common User - Service Unique split, this 
first stage would be split as well. MSC headquarters 
rate-recoverable cost would be spread to all programs and 
then the TRANSCOM rate-recoverable cost would be spread to 
the Common User programs, much the way it is today.  For 
instance: 
$ overhead NFAF salary at HQ X $rate-recoverable 
total $ OH program salary at HQ overhead at HQ 
= $ NFAF HQ overhead pool 
A similar control number would be calculated for each 
program.  Common User programs would also have a second pot 
of overhead from TRANSCOM, calculated as above.  This would 
continue to provide cost visibility of TRANSCOM1s cost to 
customers. 
B.   STAGE TWO ALLOCATION - UNITS OF OUTPUT 
In this stage, the units of output for each program are 
important.  There are two basic units of output for MSC 
programs: days at sea and MTON miles.  The NFAF and SMS 
programs use days at sea as their measure of output; the FSS 
and Cargo programs use MTON miles.  The program overhead 
pools calculated in stage one are allocated to geographic 
areas based on percentage of output. 
For example: 
PAC NFAF days at sea X  $NFAF HQ overhead pool 
total MSC NFAF days at sea 
= $ PAC NFAF overhead 
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The procedure would be repeated for each of the four 
programs supported by MSCPAC and the sum of those figures 
plus all of PAC's own office costs would be the overhead for 
NFAF ships in the area. 
The next question is:  How should the total area pool 
of overhead be allocated?  Should the area commanders be 
required to allocate these costs to the ships in their 
operating area or should MSC headquarters continue to 
allocate costs to shipping arrangements?  Following the idea 
of delegating cost control to the area level, it makes sense 
to allow the area commanders to allocate overhead to ships 
they serve.  It would seem this might be a more accurate 
method as well, because the area COs are in closer touch 
with the true costs of providing service in their area than 
Headquarters personnel are.  On the other hand, if MSC 
Headquarters calculated all of the indirect and overhead 
allocation, there would be perfect consistency in methods 
across the command. 
C.   SUhMARY 
The recommended allocation method has some advantages 
over the current system.  First, responsibility for area 
overhead cost and allocation is delegated to area 
commanders.  This provides close monitoring and scrutiny of 
costs.  Second, costs are allocated to outputs roughly in 
proportion with the resources used to produce the output. 
In the alternative allocation plan, stage two is allocated 
to areas based on units of output rather than an educated 
guess at the amount of overhead expenses. 
While no overhead allocation system is completely 
accurate, some provide better information than others.  The 
proposed system would require data to be gathered in a 
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different format than it is today.  At the time of this 
writing, not all the data is available in the format 
required to allocate costs as suggested in the alternate . 
plan.  While PAC does submit data to Headquarters regarding 
the number and salaries of personnel dedicated to specific 
programs in their budget submissions, Headquarters does not 
compile this information on all area commands.  While the 
overhead budget analyst acknowledged that an "extrapolation" 
could be made from the proportion of salaries dedicated to 
specific programs to the proportion of overhead expenses 
allocated to programs, that extrapolation would have to be 
stated up front. 
The data-gathering issue aside, there would probably 
not be significant costs involved in implementing a system 
like this one.  It seems as though the benefits gained from 
a system like this one would indeed be balanced by the costs 
of implementing it.  Chapter VI will incorporate a modified 
version of this system to the Cost Simulation Tool developed 
by LCDR Redman. 
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VI.      COST  SIMULATION  TOOL 
A.        THE  MODEL 
This chapter will add an "indirect overhead budgeted" 
feature to the Cost Simulation Tool developed by LCDR Terry 
Redman given limitations in available data.  The Cost 
Simulation Tool is a computer model designed to run on 
personal computers with software currently in use at MSCPAC. 
The Cost Simulation Model was designed in Microsoft Excel® 
using Crystal Ball® to implement the Monte Carlo simulation. 
The idea is to provide MSC analysts with real time what-if 
analysis capability for predicting operating costs of 
specific ships in MSC's fleet.  The ship classes used in 
designing the model were T-AO 187 Class Tankers and T-ATF 
166 Class Fleet Ocean Tugs in MSCPACs fleet.  The model 
worked fairly well for direct ship operating costs such as 
salary, training, fuel, port and miscellaneous, subsistence, 
ship's equipage and voyage repair expenses.  "The overhead 
costs; however, are not precisely known, and when the rough 
estimate is included in the cost simulation model, the 
accuracy of the model suffers." (Redman, 1994, p. 114) 
This thesis is an attempt to rectify that situation and 
provide a reasonable overhead cost estimation to apply to 
the model.  The following sections will describe the 
assumptions used in developing the "indirect overhead 
budgeted" feature, the alternative allocation process 
calculations, and some possible conclusions. 
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B.   ASSUMPTIONS 
1. Data 
Several assumptions were necessary to apply the 
alternative allocation plan suggested in this thesis to the 
Cost Simulation Model.  Data assumptions relate to the time 
frame and availability of data. 
a. Time frame 
The time frame for data will be a subset of the 
one used in the model, namely FY 93.  The current model 
projects perdiem rates based on monthly expenses.  While 
direct expenses are usually accumulated on a monthly basis, 
overhead expenses are accumulated over a traditional fiscal 
year.  Overhead expenses are incurred in a pattern 
resembling appropriated fund expenses, with large quarterly 
and year end obligations of funds.  Therefore, the overhead 
figure calculated in this process will be converted from an 
annual to an average monthly overhead expense per ship. 
A second issue concerning the time frame of the data 
relates to TRANSCOM's expenses.  During FY 93, there was no 
account for TRANSCOM, so MSC Headquarters will be the only 
rate-recoverable overhead expense in the initial stage one 
pool.  This pool will be spread to all programs. 
b. Overhead program salary 
In stage one of the alternative allocation 
process, rate-recoverable overhead is allocated based on the 
percentage of salary dollars dedicated to each program. 
While the budget analyst acknowledges that "extrapolation" 
could be made, salary data is not currently compiled on 
people dedicated to a specific program.  Therefore, the 
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current stage one allocation on the basis of percent of time 
will be used in the model calculations. 
c.   Output measurement 
As described in Chapter V, each program has 
different output measurements.  In this model NFAF, SMS and 
T-AH output is measured in days at sea.  Cargo is measured 
as an average of MTONs and MTON miles because, while PAC 
moves shipments over longer distances, LANT moves more 
material. An average of the two measurements seems to 
balance out the effects of shipping farther versus heavier. 
2. Results 
The intent of this thesis is to provide an overhead 
allocation process that is meaningful.  As discussed in 
Chapter IV, the current overhead allocation process is 
subject to several types of distortion, including price and 
quantity distortions.  The alternative allocation process 
reduces these distortions by pushing cost center 
responsibility down to the area commands and by basing 
allocation of remaining overhead on the proportion of 
resources used per output produced.  The alternative 
approach is intuitively a more accurate one, but since 
overhead historically has been assigned in a different 
manner, comparisons between the two results would be like 
comparing apples and oranges.  Therefore, it would be 
extremely difficult to validate results of the alternative 
process against historical data because of the disparate 
approaches used. 
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C.   CALCULATION PROCESS 
1. Stage One Allocation - By Program 
This stage will be allocated using a combination of the 
current method and the alternative method.  As suggested in 
the alternative plan, only those costs incurred by COMSC and 
TRANSCOM will be included in the rate-recoverable overhead 
pool; all area command expenses will remain at the area 
level.  See Figure 3 for details.  This pool will allocated 
to programs in the current fashion of percent of time per 
program.  The stage one allocation will result in a dollar 
overhead control figure to each program as described in 
Chapter III.  The control figures for each program will be 
the input for the second stage of the alternative allocation 
process. 
2. Stage Two Allocation - By Area 
As described in Chapter V, program overhead control 
figures will be allocated to area commands based on the 
output for each program at each area command.  See Figure 3 
for the FY 93 calculation of MSCPAC's overhead pool using 
the alternative second stage allocation process.  The output 
from this stage is the end of the alternative allocation 
process described in Chapter V and will be the input to the 
model. 
3. Cost Simulation Model 
Using this model at MSCPAC level assumes the 
responsibility of allocating geographical area's overhead 
pool to ship classes has been delegated to the area 
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Headquarters' budget analysts to allocate overhead to each 
ship class. 
Overhead allocation for each class of ship will be 
calculated on Sheet 2 of the model, but will be invisible to 
the analyst using the software.  See Figure 4 for 
calculation details.  There are numerous ways area commands 
could spread their assigned pool of overhead to ships in 
their operating area.  Recall that if MSC were operating 
completely under the alternative method of allocation, the 
PAC overhead pool would consist of all the costs accumulated 
by PAC shore activities plus a portion of COMSC's and 
TRANSCOM's costs based on program salaries.  The sum of 
these costs would be distributed to specific ships under 
PAC's cognizance. 
The method used in this thesis to allocate MSCPAC's 
share of overhead to ship classes will be very similar to 
the alternative stage two method of allocating program 
overhead to area commands.  Area overhead will be allocated 
to specific ship classes and ultimately specific ships based 
on the proportion of days a class of NFAF ships is available 
to the days all NFAF ships are available in PAC.  For 
example: 
T-AO 187 class ship days x $PAC OH pool 
PAC NFAF days      =$OHgA 
number of ships in T-AO 187 Class 
where $0HSA is dollars of overhead per ship per annum.  To 
convert this to the default time assumption in the Cost 
Simulation Model, $0HSA is simply divided by 12 to yield a 
monthly overhead cost, $OHSM, for each ship in a class.  The 
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OVERHEAD ALLOCATION TO SHIPS 
fTAO 187 DAYS/PAC NFAF SHIP DAYS x $PAC OH POOL) 
NUMBER OF SHIPS IN CLASS 
rn61+193+190+125+102+39V1588*48.151.716.921 
7 
$24.561.014.30 =       $3,508,716   =$ OH 
7 ||       $292,393]= $OH 
FY 93 $PAC OH POOL $48,151,716.92 
SHIP ANNUAL 
SHIP MONTH 
Ships in Class: 
USNS Diehl USNS Pecos 
USNS Ericcson     USNS Tippecanoe 
USNS Guadelupe  USNS Yukon 
USNS Higgins 
(ATF 166 DAYS/PAC NFAF SHIP DAYS x $PAC OH POOL) 




$15.524.986.82 = $3,881,246.70  =$ OHSHIPANNUAL 
4 | $323,437.231=$ OHs 






Overhead Allocation  to Ships 
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monthly overhead cost is then inserted into the ship class 
time analysis sheet as shown in Figure 5.  The "indirect 
overhead budgeted" feature would be updated annually with 
the overhead control figure assigned by MSC Headquarters. 
D.   CONCLUSIONS 
As discussed in the assumptions for this chapter, 
mathematical validation of the "indirect overhead budgeted" 
portion of the Cost Simulation Model would be extremely 
difficult because the actual overhead expenses assigned to 
ships are based on the current, rather distorted system, and 
the estimates produced by this model are based on the 
proportion of resources used to produce output.  However, 
some general conclusions can be made. 
If the model produces perdiem rates consistently lower 
than actual rates, it could be construed that overhead has 
been underapplied that year.  Alternately, if model rates 
were consistently higher than historical ones, it could be 
implied that overhead had been overapplied that year. 
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TAP Time Analysis Sheet 
Salary Assumptions 
Mean monthly salary 
Estimated salary 
Training Assumptions 
Mean monthly training expense 
Estimated training cost 
Fuel Assumptions 
Mean monthly fuel cost 
Estimated fuel cost 
Subsistence Assumptions 
Mean monthly subsistence cost 
Estimated subsistence cost 
Port and Misc. Assumptions 
Mean monthly port and misc. cost 
Estimated port and miscellaneous cost 
Ship's Equipage Assumption 
Mean monthly ships equipage cost 
Estimated ship's equipage cost 
Voyage Repair Assumptions 
Mean monthly voyage repair costs 
Estimated voyage repair cost 
Indirect Overhead Budgeted 
Budgeted monthly overhead costs 
Estimated overhead costs 
Time Assumption 
Number of months to forecast for 
Number of Ships Assumption 




















Total Cost Forecast $1,511,111.85 
(Report) ( Profit ) (  Run  ) 
Figure 5 
TAO-187  Class  Time Analysis Worksheet 
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VII.  CONCLUSIONS 
The intent of this thesis was to examine the overhead 
expenses of the Military Sealift Command; to study the 
changes in those expenses between FY 88 and FY 94; to 
outline MSC's overhead allocation plan; to develop an 
alternative allocation plan; and finally to add a useful ■ 
overhead feature to a previously developed cost simulation 
model for specific ships in MSC's inventory. 
Without doubt, General Expenses are growing at MSC. 
The issue is that General Expenses are growing faster than 
direct expenses.  While the direct costs of traffic 
operations have leveled out over the past couple of years, 
General Expenses keep rising, mainly in the areas of ADP and 
personnel.  TRANSCOM expenses have placed an added burden on 
MSC's General Expenses. 
MSC's current overhead allocation plan is relatively 
easy to implement but its highly aggregated nature and 
indirect method of allocation could lead to a great deal of 
distortion in the true cost of providing services. 
Hopefully, the alternative allocation plan suggested in this 
thesis reduces some of that information distortion by 
relating resources used to services produced (output). 
Also, simply delegating cost center responsibility to area 
commanders would probably enhance cost control. 
One area of concern is a shortcoming of the FMIS 
accounting system.  This expensive system that was to bring 
MSC's accounting into the computer age is only able to 
produce reports to the computer screen or to paper.  There 
is no capability available to users to download FMIS data to 
floppy disks and conduct further analysis.  All data used in 
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this thesis was entered into other spreadsheet programs by 
hand in order to manipulate it. 
The cost simulation model is a qualified success. 
While a monthly overhead estimate for each ship was 
developed to put in the model, it is not really possible to 
say whether the predictions will be more accurate because 
the estimates were developed using a completely different- 
allocation system than the one on which actual perdiem rates 
are calculated. 
There are several areas with potential for future 
study.  Working on the first step in the evolution toward 
Activity Based Costing would be an excellent challenge. MSC 
does not currently focus on this issue.  MSC Headquarters is 
developing a dictionary of sorts that simply defines all of 
the General Expense accounts.  Currently area commands are 
submitting definitions to Headquarters  for accounts 
peculiar to their area command.  That will be very useful to 
future thesis students.  A second possible area for further 
study is the feasibility of separating production overhead 
costs from general and administrative costs.  This would 
allow expenses that are incurred only by some programs to be 
allocated to those programs and not all programs, as is done 
currently.  A third area for further study is the refinement 
of the cost simulation model.  Adding the time value of 
money to the model would increase its usefulness in 
projecting perdiem rates in constant dollars. 
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APPENDIX A.  OVERHEAD CATEGORIES AND ACCOUNTS 
This Appendix provides a list of overhead account 
numbers and abbreviated account titles as of June 18, 1994 
(revision 18). MSC is currently developing a dictionary of 
account definitions. 
ACCOUNT   DESCRIPTION 
SALARIES AND RELATED EXPENSES 
6111 BASE PAY CLASS 
6112 BASE PAY UNCLASS 
6113 BASE PAY FNDH 
6114 BASE PAY FNIH 
6121 OT CLAS 
6124 BEN SUG CLAS 
6125 PERF AWD CLAS 
6127 CONT OF PAY CLAS 
6131 OT UNCLAS 
6135 PERF AWD UNCLAS 
6136 CONT OF PAY UNCLAS 
6160 OTHER PAY FNDH 
6165 OTHER PAY FNIH 
6171 ANN LV ERND CLASS 
6173 SICK LV TKN CLASS 
6174 MILL LV TKN CLASS 
6175 OTHR LV TKN CLASS 
6181 ANN LV ERND UNCL 
6183 SICK LV TKN UNCL 
6185 OTHR LV TKN UNCLAS 
6201 CSRS RET CLAS 
6202 FERS RET CLAS 
6203 FERS FICA CLAS 
6204 OTP FICA CLAS 
6205 MED CSRS CLAS 
6206 TSP FERS CLAS 
6207 HLTH INS CLAS 
6208 LIFE INS CLSA 
6209 POST/QTRS ALLOW CLAS 
6210 FICA CSRS 
6221 CSRS RET UNCL 
6222 FERS RET UNCL 
6223 FERS FICA UNCL 
6224 OTP FICA UNCL 
6225 MED CSRS UNCL 
6226 TSP FERS UNCL 
6227 HLTH INS UNCL 
6228 LIFE INS UNCL 
6261 SEP ALLOW FNDH 
55 
6262 OTHER BEN FNDH 
6266 SEP ALLOW FNIH 
6267 OTHER BEN FNIH 
6516 OFF EXP STAT POST 
CHARTER AND RELATED EXPENSE 
7530      OTHER CONT SVCS 
TRAINING 
6803 MGT TRG 
6805 ADMIN TRG 
6812 COMPUTER TRG 
6813 EEO TRG 
6821 MISC TRG 
6823 TQL (TQM) 
6824 CO-OP TRAINING 
6861 MIL COMPUTER TRG 
6863 MIL TQL 
6899 MIL OTHER TRG 
TRAVEL 
6901 RECRUITMENT TVL 
6902 TRAINING TVL 
6903 PCS TVL 
6904 CMD INSP TVL 
6905 OPS TVL 
6906 ADMIN TVL 
6907 SCN TVL 
6910 OTHER TVL 
MISCELLANEOUS 
6511 CONSUMABLES 
6521 ADP SUPPL 
6522 SOFTWARE EXP TO $15K 
6523 ASHORE MED SUPP 
6525 AUD VIS SUP 
6527 NON ADP EQP 
6529 NON SHIP ADP 
6532 ELECTRONIC EQUPT 
6533 AUD VIS EQP 
6536 OFF EQP RENT SVC 
6537 ADP EQP RENT SVC 
6539 S EQ RENT SVC 
6540 OFF EQPT M & R 
6541 ADP EQPT M & R 
6542 AUTO M & R 
6543 OPER EQP M & R 
6545 CONTAINER M & R 
6546 AUD VIS EQ 
6547 OTHER M & R 
6550 PUB & SUPSCRIPT 
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6560 OTHER SUPPLIES 
6570 OTHER MAINT 
6582 EXPRESS MAIL 
6584 METER SETTING 
6589 POSTAGE STAMPS 
7001 PRINT & REPRO 
7002 PROF MGT SVC 
7003 LAUNDRY 
7005 PUBLIC AFFAIRS 
7006 EEO 
7007 SLUC 
7008 RENT LEASE 
7009 MAINT 
7010 UTLITIES 
7012 DATA COMMUNICATIONS 
7013 VOICE COMMUNICATIONS 
7014 INMARISAT 
7015 ADP MOPEX 
7016 ADP SERVICES 
7017 AUTO EXP 
7018 MEDICAL EXP 
7019 R&D EXP 
7020 COURIER SVC 
7025 CDM IRL 
7027 DFAS ACCT SVC 
7028 TRANSCOM 
7030 DSG DEV EXP ALT 
7041 CFA BLDG DEP 
7042 CFA PLANT EQ DEP 
7044 CFA - SOFTWARE 
7045 CFA - OTHER 
7515 HAZ MAT DISPOSAL 
7520 CLAIMS 
7540 FECA 
7550 MAJOR REAL PROP M&R 
7560 FOR. CURRENCY LOSS/GA 
7700 OTHER MISCEL EXP 
7701 DISCOUNTS TAKEN 
7702 REIMB PPA INTEREST 
SPONSOR OT/SUBSISTENCE/OTHER 
6531 REIMB SHIP EQPGE 
7525 OTHER REIMB COSTS 
7026 BASE OP SVC (BOS) 
57 
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APPENDIX C.  GENERAL EXPENSES BY AREA COMMAND FYS 1989-1994 
This appendix provides detailed 1995 constant dollar 
General Expense data for each area command from FY 1989 
through FY 1994.  Detailed FY 88 data was unavailable at the 
time of writing.  Also provided are percent change 
calculations for each account over the period. 
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